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(54) DEVICE FOR PRODUCING SINGLE CRYSTALS 



PURPOSE: To provide a device for producing single crystals of a 
good quality with low dislocation density by increasing the 
accuracy of temp, control for each heater in a device for 
controlling temp, distribution in a growth furnace using plural 
heaters to grow single crystals. 

CONSTITUTION: In a device 70 having plural adjacent heaters 1- 
10 to produce single crystals by the VGF method, shield plates 1 1- 
19 in the shape of a hollow disc for the partitioning the heaters 
from each other are further provided. 




16.02.1998 



2979770 
17.09.1999 



29.06.2001 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA_XaG4bDA405070276P1 .htm 



2006/09/22 



<19)B#B*S*/f (JP) (12) ^ gfj !jSf |f ^ (A) (lOWafrMH&IHHJ- 

#^¥5-70276 

(43)£-MB 5 ^(1993)3^238 









r 1 




L> o U D 1 1/UU 


Z 


9151 -4G 






10/ 14 




9151 -4G 






27/02 




9151 -4G 






29/40 


5 0 1 A 


7821 -4G 






29/48 




7821 -4G 










$ 




ft 4 (± 6 H) «MFK(ctt< 




#^¥3-231920 




C71)tMSA 


000002130 












(22)tBHB 


¥^3^0991) 9J311 B 




*fiEJff*Km«^*E4fc«EgTB 5 #33^ 








(72)^B^if 


JlltK WW 




























(74)ftSA 




(54) [JMMft] 











(57) 

- a ico^xummwom «*±w s c t & j: o . k<& 
^soffii >&K®4usi&&H& f & c <t # r- s & mm. * 
WW*. 

[fflft] iiLfcIt©t-*l-10?rfl, VG 

FS«:fiet>-r*iSii*»jfri««7 0K:*jc»T:. st 




1 

h\ SiC, Si, N 4 A 1 N(D4>&< i^C^T 

m*m3] m&mm&&, i i i -vmit^mmm 
i i -v i mit^w¥m&mmgk<D^-r 

[0 0 0 1] 

GaAs, GaP > GaSb, InAs, InPfeiO' 
InSbfti'OI I I - VH{l:^^i*^ H B a ^6^ 
SC k CdTe, H gl . x Cd x Tefc^ZnSefti' 
CD I I - V I«{t^W*»»*tta«:iKBr&/ctf>©* 

[0 0 0 2 ] 

[^*o^fpj] /K^^y »^v>a (HBri) , say 

»; ^^v>S (VBffi) , ★TWEaMBWWfcffi (HG 
Fffi) *JJ:CXSfflfiffi«JE#H<tffi (VGFS) "Ctt, 

K6htl»4. 04 tc, VGFffi*ff<t58e*S6»D— 
W^^to VGFgl8 O^C^oC^r, ^*>^5 5F*3 
tc, »B»l»5 8 3W»W6ti. »r«MK5 8rtCCWRS-ri 

1 0<I<Db-£ 1- 1 OttCm&tlX. Sit 2 5^ 
6ft£ e 53l«2 5rt«:6i, 5fe4SSiJ*siffl< ft^fcSoff 

2 0#IES<**iS. £o{£2 0©5fefflSB«:»«tta2 1 

0 <Z>±8IS8PW:*2 2 TJBfoft, Hffi 2 3 ©«ffi#*BS* 
V1f-^6 3*S|W*6ti, *D8»EEflE»2 6^iRS3*i 

HfcfcHT, b-* 1-1 OcDffi^Dggf £C£CCJ: 
[0 0 0 3 ] «#*F^-fe^5l±ffi (LECS) CD 



(2) «*8¥5 -7 0 2 7 6 

2 

MWL, SW©fflfi«JE*«S<fc<ff0as*ai6itt6tt 
[0 0 04] 

[0 00 5] C<DSW<Dgfifltt. **SS*{JfiiiatC*JCi 
[0 00 6] 

[0 00 7] c<D*?Bw:tie^iS«a*t«, *7-sK>, 5 

AVP'Jf^^^a>t>( h7>fF (PBN) , 
^U>t^^7>f F (BN) , S i C, S i 3 N 4 fe«fc 

tf a i Ntt^©tmrjia«-i-*ci3&S'r**K*. 

#>CC53I. PBN, BN. SiC, Si 3 N 4 te^O* 

30 [0 00 8] C(D^(Cffi^Ilt HiCGaAs, G 
aP, GaSb, InAs, I nPfc^I nSb^ci' 
CD I I I -V«{fc^4»^fl*feSfc<t^ CdTe, 
Hgr^x Cd x Te^ZnSefti'OI I-VII 

[0 00 9] *fc, C0»Sf^8glt 

LECS, HBffi, VBiS, HGFS, fcJ: 

40 [ooio] 

[ffffl] c ©suite WROb-jr**f 

ikvmmmmcte^x % & b - # \mwm^c & ^ x ft 
mhti*><Dx, aa§r % b - # h<pm&WLtemm\x 

J&WWct &c J: o rffl±gtij 0 c <Dfctf>fl * cd b - £ tc 

mmmm^^^mmmu^ct^x^, a*, 

(DfSl »4U6B«Httr * s <t 9 tc a ^ 0 

50 [0011] 



3 

Ml (a) tC, C<D^HJ^VGFr£cD^g^jSfflL/cM 
<*^J^To VGFgIT 0$C*5l>r, ^t>^'55|^ 

5#Rtte>*v& 0 sue 2 5©jamc6i. «&-rs 1 o 
i i-i s&mmms 8ccg?«^^j:^(cor^n-en 

SWens. IlKfil 1-1 9«, 01 (b) CC^TJ: 

tS2 o<D5t«sgpic««jfta2 l^Bttmen, «<SS2 
i & 6 jius a 2 4 ifiaisrr ^co±^^mnmm 2 
3^iRgsna. */c, 4^a2 o<D±8Bran««2 2 

TUfrft, JIRHlMff2 3©«ffi#»WteJ:^r»**(D 
*KrtvCl»S Q E3S«2 SOTSKCtt* >J1f-^6 3#s 
Rtt6ft, W»BaEJES»2 Bs&sjRgEStiS. ffl?f2 5 

S3gp£*a& 0 &*>\ e^f 2 5 0ft^C, PBN, ;W 
CJ'Jt^ y WvVy A b (PG) , PBN3-f^> 

[0 0 12] «±©J:5«:1lWt3ti-B*SB*«^T, V 
GFffitci:*) 3 J>?<t><Ds> F-7'GaA s#*gfi* 

8 5mm, TSOTS^ 8 0 mmCDP B N«SoH*flM 

t&ttWfc. oi^SotiicGa A s^<SSjH$f7 k g 

S<*A s 5 0 g3^JR§Sn/c53IS2 5l*9CC48BLft: 0 

1-1 0©W**»niU3Q:3&S6liR»*WBl/3fc. j&sw 
ffir(D^^ie^2-3 a C/cmCaSJ#L^^^ v ^ 

KffiSteWrFS-t* fiSJB2 5 0mm©#ISa*jSfi3 

*± i , cisr»ofc^ 1 coiew©Kar«± o . 1 

{4mS2 x i o 3 c m" 2 eiT©Kffi**©(Bt»IS»3W3c 

[0013] 2 . l e c&^ommm 

m2 (a) K, COj8M*LE CffiCC jifflt/ 
^*T 0 LECgl7 5JCM^ 4 *HE* + >/<2 7rttC 
0lipJffifeTttl2 9«c3a#3hr*H2^*3 5**R 
1Hz:7*3 5rt*C«\ So(23 6«*Rt?6ti 
£ D tMr:/#3 5OHHCC0:. K«*rS3ffl<Z)t 



(3) £¥^¥5 - 7 0 2 7 6 

4 

-^30, 3 1 fe£&3 2#iES3ft£ 0 St-^ii, 

Ili3 3, 3 4lt M2 (b) (C^-r<fc5CC. 

5og3 6rtccra\ JMI4I4JS3 7#iK3?S 
*i£<b<t&&c, BW±{C}S»S±»|3 8 3&JRW6tiS. 
—7?. WJE^+^^2 7rttC*5C^T, 5og3 6©W 

io <£ O'T ;U a > % ^o^Rgtt^/X <Dttl£E#H»Trtf 
toil. Jb«2 8 <DT«CCK«W e>ftfc«*SS3 9^6* 
*SS4 0^|^_hcf^n5o 

[ooi4]i2 (a) terns titcmm&mit\ lec 

mcm^X 3>f>f0/>F-7'GaAs *<£S<5DJ&fi 
£ff&-?/c e §^3 6(C^ 8 ^>f(/)(DPBNK) 
ogML/c 0 G a A s ^teSm^g kg^B 
, 0 3 lilkg*SoS3 6WcftAl3ft. fc-^3 0 
-3 2<Dttmit£^X. JWMZWbMLtcm. mffKDUJZ 

20 Ar^2 0atm©SI«Tt, 5oa§KIS3 0 
rpm, «*SB@IEiIffi2 r p m, 3l±tfjIKl0mm 

m. fi3fi3 5cm©*ftfiW#e>tifc e 
[0015] ®e*CDjSIR«4ffll^j:(,^a^SL/c^ 
Sr«, IS©»±2-3mm<!:^<, ttg<D:7 
n> hfr&'f? ^CC^^T|£fil[ffiSfe2 — 4 x 1 0 4 c 

m- 2 cD®HTi£6^i>rc>fc 0 cncc^ur, CCD^?g 

tta^itS^»*± 1 mm«F*itCft!|®-C#/Co * 
30 tc. 7U> Vfrh'iv ?£X* 1 &iAm&$:2 x 1 0 4 cm 

[0016] 3. mMMfrf&frtfxwmm<TV(03\±i? 

or, i*EE^*>^2 7rtK:tt, WfftAISf 6 1WRW6 
*CD*CC#ISS*?l±tf5/c«>©mafSg4 1#R 

l<Z)«fflCC«. ±^6TCC5ffl<Dt-^4 6, 4 7, 4 
8, 4 9*50:^5 O^Rtt'sn So b-^57i46^ 
ratc«, ^RSJf^PBN3-f^ >^^7-^>tS<D 
9*«SW6tlS— ^T, t-^4 6-5 0©ratC 

5 1, 5 2, 5 3*>J:^5 4^nfn^6n^o 
[0017] 1 F*9tc« % lllESKpHiBttT*ll 

2 9CC^?n/c1fH2^^ 3 5 3WRW6ti* 0 ^-fe^^ 
50 3 5l*KU2£o&3;3 6^RC^^n, 4o«3 6rtCC«/H 



(4) 

5 

HHHK3 7*5<tO'ifift»±SfJ3 8#JK§3ft£ 0 So« 

*©Tfwcy«igB3 9#ww6*ir<r»*. 
»±*j?B4 2*5<fci>*4 3 3&5-eti-eti»^6n. 

»lt»94 4 teJ: CM 5 ft-ernces 5 ft -5 C <b r»« 

r, ««gS4 1rtCC«, N, te^^Artti'CD^fStt 

#H»Tt\ ±142 8 6C J: 0 M?4ffl»S^6#*£S4 0 ^ 10 
3LBf6ft£ 0 

[00 18]@3^L/cgI4fflK 3^>^<^CD^ 
> F-^GaA s *Jftfl©a»*ff ft o fc. ft^gH 4 

•oa3 6«l«, 6>f >*0CDPBN£o«£&fflL/c o 
GaAs^tSaH#4ft6kff*$J:^B 2 0 3 85 00 g 
£&o«3 6CC&A0ft: o — If V if- ^5 6 CCtt. 
<DAs*&ALfc. fc-#4 6*$J:tf5 OCDjfl^Ccfc o 
TSiL#Jjg4 2 *$<fctf4 3 (D«(tWihffJ4 4 J: 4 5 

**ft*ft»M¥u «»gg4 i*arai/fc». mss 20 

J:^#t-^tb^(DgBil*?T^-7/Co As#x#EEla 
tm, Ar*'X»I4atm©SlSITt, SoacDH 
KiSfil 0 r pm, JteS©lHllEjlffi2 r pm, 3I±WI 
g6mm/ht'«M!T^t\ ISft8 2mm, 
2 7 cm(D^^f#6ft/Cc 

[0019] aflKS4fflc^j:^S63RC[)Sg«T^SL/cjfe 
HfCte, IS(DfW±3-4mmiA^< , tSS©7 
P> hiPh^v flCfrttX. $£fil£fi£>2-5 x l 0 J 30 



«f53¥5 - 7 0 2 7 6 

6 

hfrb'ly ^a-ClsfaffiS* 1-2X10 3 cnT'CCflJ 
[0 02 0 ] Jtcfe. IffillWtli, VGFS*5«fcC^5l 

4c<fccc<t^rRi«cD5a*^f#6ft*o 

[0 0 2 1] 

T*£& 0 «FCCC©»9!tt, ^a^7il/X+-fc LEC 

imwcDffimmm] 

^ ;U X + - ffiOC <fc •} & H jt? £ ^g^cSffl U fc— 
[04] «3to#ttSi5lJS«B©--A»«*^T«ISC 

m 0 

I- 1 0, 3 0-3 2, 46-5 0, 5 7 

II- 19. 33, 34, 51-54, 59 &Wm 



C5) #Hf5-70 27 6 




(6) W5 -70 27 6 

(5i)int.a. s wroe* ir^s#^ fi ^j»^@^t 

HO 1 L 21/208 P 7353~ 4M 

21/368 Z 7353- 4M 



